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Response of recurrent sustained ventricular tachycardia to
verapamil
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SUMMARY A 28-year-old man is described with no demonstrable organic heart disease and
recurrent paroxysmal attacks of sustained ventricular tachycardia. Lignocaine and ajmaline failed to
terminate the first attack but a bolus injection of verapamil succeeded. This drug was subsequently
successful on six more occasions. During electrophysiological study of the eighth attack, slow
intravenous administration of verapamil significantly reduced the rate of the tachycardia and
prevented its subsequent reinitiation by pacing.

Two mechanisms are postulated to explain both the arrhythmia and the beneficial effects of
verapamil in this case.

Verapamil is a very effective, widely used antiarrhyth-
mic agent in the treatment of supraventricular tachy-
arrhythmias.' 2 Little is known, however, about its
efficacy in treating sustained ventricular tachycardia.
We report the successful use of verapamil in

terminating or slowing sustained ventricular tachy-
cardia, and in preventing its reinitiation by pacing.
On the basis of the electrophysiological properties of
verapamil, the possible pathogenesis of the
arrhythmia is discussed.

Case report

A 28-year-old nman was admitted to hospital in March
1979 because of a recurrent attack of sustained
ventricular tachycardia. He had experienced the first
attack at the age of 18 and six additional attacks had
occurred between October 1977 and the time of
admission, for which he had been treated in another
hospital. During the attacks the heart rate was 150
beats/mn and the electrocardiogram showed a right
bundle-branch block pattern with left axis deviation,
atrioventricular dissociation, sinus capture, and
fusion beats, After the attacks, the electrocardiogram
showed only transient repolarisation abnormalities in
the posterolateral leads, probably post-tachycardia
changes.

During the first attack in October 1977, lignocaine
(100 mg intravenously) had had no effect while the
administration of ajmaline (50 mg intravenously) had
resulted in transient slowing of the arrhythmia from
150 to 125 beats/min. An intravenous bolus of

verapamil (7-5 mg) administered one hour after
aimaline restored sinus rhythm after progressive
slowing of the tachycardia (Fig. 1). Verapamil was the
only drug administered in the six subsequent attacks
and always terminated the tachycardia within three
minutes of injection.
Maintenance treatment with oral quinidine

sulphate (1200 mg/day) failed to prevent the attacks of
tachycardia; this was attributed to the patient's
non-compliance. Amiodarone hydrochloride (200 mg/
day) was taken more regularly and resulted in
suppression of the tachycardia for 10 months until the
occurrence of the attack for which he was admitted.
On admission, physical examination was normal. The
electrocardiogram showed a pattern similar to that of
previous attacks.
An electrophysiological study, performed during

the tachycardia, showed that the cycle length was 450
ms (rate: 133 beats/nun). No His potential was
present before the QRS complex of the tachycardia;
sinus capture beats were preceded by a His potential
with an HV interval of 50 ms. During right atrial
pacing at a rate of 143 beats/min, fusion beats were
observed and the QRS complex returned to normal
with a His potential preceding each QRS complex
with an HV interval of 50 ms (Fig. 2). When atrial
pacing was ineffective or interrupted (Fig. 2),
ventricular tachycardia immediately resumed. The
tachycardia was terminated by a premature
ventricular stimulus. During sinus rhythm, the AH
and HV intervals were 70 and 50 ms, respectively.
Ventricular tachycardia could be induced by de-
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Fig. 1 Effects ofa bolus injection ofverapamil dunrng
ventricular tachycardia in October 1977 - (A), (B), (C), show
lead III trace and (D) shows lead II. (A) ventricular
tachycardia at a rate of 150 beatslmin. (B) One minute after a
bolus ofintravenous verapamil 7 5 mg. Slowing ofthe
ventricular rate at 125 beatslmin is noted with sinus capture and
fusion beats. (C) 30 seconds later; ventricular rate at 115
beatslmmn. (D) Conversion to sinus rhythm two minutes after
verapamil.

livering two premature ventricular stimuli during
ventricular pacing (cycle length 500 ms) or by a burst
of rapid ventricular pacing (180 beats/min) (Fig. 3).
An intravenous bolus injection of 20 mg adenosine
triphosphate had no effect on the tachycardia.
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Fig. 2 Top: During ventricular tachycardia (cycle length 450
ms), right atrial pacing (cycle length 420 ms) captures the
ventricles and normalises the QRS complex. Note fusion beats
(FB). Bottom: When atrial stimulation is ineffective (S*),
ventricular tachycardia reappears. AV, AVjunction; A, atrial
depolarisation; H, His bundle deflection; S, stimulus. Paper
speed is 50 mm/s.
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Fig. 3 Top: A burst of
ventricular pacing (180 beatslmin)
induces and terminates the
ventricular tachycardia. Bottom:
After verapamil, repeated
attempts to induce ventricular
tachycardia by a burst of
ventricular pacing are
unsuccessful. Paper speed is 25
mm/s.
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Verapamil in ventricular tachycardia

Intravenous verapamil, 10 mg, administered over a
three-minute period, resulted in gradual slowing
down of the tachycardia from 133 to 105 beats/min.
One premature ventricular stimulus was delivered to
terminate the tachycardia. Subsequent repeated
attempts to induce ventricular tachycardia by atrial or
ventricular pacing were unsuccessful (Fig. 3).
The chest x-ray film, the echocardiogram, and the

radionuclide ventriculogram (99Tc) were all normal.
Maintenance oral verapamil treatment was recom-
mended but the patient refused to take drugs three
times a day. Amiodarone (400 mg once daily five days
a week) was, therefore, continued and on this
treatment one further attack occurred a year later
which also responded to intravenous verapamil.

Discussion

The tachycardia in our patient fulfils all the generally
accepted criteria of ventricular tachycardia.3 An
additional useful diagnostic clue is the failure of
adenosine triphosphate to alter the tachycardia.4 This
has a strong transient vagomimetic effect.
The case is interesting because seven attacks of

ventricular tachycardia responded to verapamil, while
the arrhythmia was refractory to lignocaine and
ajmaline in one instance as well as to quinidine given
long term. Wellens et al.5 failed to achieve an effect
with intravenous verapamil in four patients with
sustained ventricular tachycardia while procainamide
consistently slowed or terminated the arrhythmia. In
our patient, an intravenous bolus injection of
verapamil consistently terminated the tachycardia
while a slow intravenous injection significantly
decreased the rate of the tachycardia and prevented its
reinitiation by pacing. This discrepancy is probably
accounted for by different modes of administration of
the drug.
The ability to initiate and terminate a tachycardia

by premature stimuli delivered within well-defined
time intervals suggests either a mechanism of re-
entry6 or triggered automaticity.7 A re-entry mecha-
nism may involve either slow response action poten-
tials or depressed fast response action potentials.
Since verapamil mainly inhibits the slow inward
current,8 the involvement of slow response action
potentials is likely. Slow response action potentials
were found in infarcted human myocardium,9 but
were not correlated with ventricular tachycardia. The
involvement of depressed fast response action
potentials is unlikely, since it has been show that only
high concentrations of verapamil were able to abolish
them.8 This was not the case in our patient. Triggered
automaticity as a result of delayed after-potentials is
another possible mechanism. Indeed, such delayed
after-potentials are known to be slow channel

dependent and therefore might be abolished by
verapamil.°0 Coumel et al." suggested that triggered
automaticity may be involved in the pathogenesis of
salvos of ventricular tachycardia in man and observed
beneficial effects with verapamil.

In young patients with no demonstrable organic
heart disease, a pattern of right bundle-branch block
and left axis deviation, as in our case, has been
assumed to represent a distinct electrocardiographic
entity.'2 Further attempts to treat such patients by
verapamil are required in order to determine whether
this electrocardiographic entity corresponds to a
particular electrophysiological mechanism.
We suggest that in cases of recurrent ventricular

tachycardia that are refractory to conventional treat-
ment, verapamil, if not otherwise contraindicated,
may be a reasonable alternative. Further confirmatory
experience is, however, needed.

We thank Professor Nissim Kauli, Kaplan Hospital,
Rehovot, for referring this patient to our department.
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